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DETAILED DESCRIPTION 



[Detailed Description of the Invention] ~~ 
electrochemistry fuel eel stack which has the refrigerant which flows to coincidence and an 
oxidant this application -- United States patent 08th of a name "the approach of removing water 
from an electrochemistry fuel eel by controlling the temperature and the pressure of a reactant 
style, and equipment" / No. 138,714 - it is continuation application a part. 714 application - 
reverse - a part of United States patent 07th / No. 641,601 - continuation application - it is - 
now - a name "the approach of removing water from an electrochemistry fuel eel and 
equipment" 

lt is ************ 5)260jl43 ,,, Although , 143 patents , 7H appHcation is incoiporated SQ that 
the whole may be quoted here, both have described how to perform absorption to this reactant 
style of the produced water concerned generated in the cathode of a fuel eel, by controlling the 
temperature of the reactant style which should absorb produced water. 

Field of invention This invention relates to an electrochemistry fuel cel. Furthermore if it says in 
detail, the maximum cold field of this invention of each layer for cooling which adjoins the field 
of the cathode (cathode) layer in which the oxidant gas style has the minimum moisture content 
m it, and it as a stack of an electrochemistry fuel eel corresponds substantially And the 
maximum ****** of each layer for cooling which adjoins the field of the cathode layer in which 
S^r? (oxidant ) st y le has the Wg 11681 moisture content, and it is related with the stack of the 

***** electrochemistry fuel eel which is substantially in agreement. 
Background of invention An electrochemistry fuel eel changes a fuel and an oxidant into the 
electrical and electric equipment and a resultant. The solid electrochemistry fuel eel has adopted 
the membrane electrode assembly ("MEA") which consists of the conductive web material of 
porosity and the electrolyte solid polymer arranged between the electrodes of two sheets typically 
made from carbon fiber paper, i.e., an ion exchange membrane, generally. This MEA considers 
as the layer of the catalyst which induces desired electrochemical reaction in each film / electrode 
interface and contains the layer of the gestalt of pulverizing platinum typically. The electrode is 
electrically connected so that the path which conducts an inter-electrode electron for an external 
load may be offered. 

In an anode (anode plate), a fuel permeates porous electrode material, and it reacts in a catalyst 
bed, a cation (cation) is generated, and this cation permeates an external load through the film In 
a cathode, oxygen content distributed gas generates an anion (anion) in a catalyst bed. The anion 
generated in the catalyst bed reacts with a cation, and produces a resultant. 
In the electrochemistry fuel eel which used oxygen content air (namely, substantially pure 
oxygen) as hydrogen and an oxy-dent as a fuel, the catalytic reaction in a cathode (cathode) 
produces a hydrogen cation (proton) from a supply fuel. Ion exchange membrane makes easy 
osmosis of the hydrogen ion from an anode to a cathode. This film makes a hydrogen content 
fuel style isolate from an oxygen content oxidant style in addition to conducting a hydrogen ion 
In a cathode, oxygen reacts with a catalyst bed and generates an anion. The anion generated with 
the cathode reacts with the hydrogen ion which has crossed the film, and generates the water of a 
liquid as a resultant. 

The anode cathode reaction in hydrogen / oxygen fuel eel is shown by the following formula ■ 
Anode (anode plate) reaction: H2-> 2H++ 2e- Cathode (cathode) reaction: 1/2 02+2H++ 2e--' 
>H2Q MEA in a typical fuel eel between two electrical conduction plates It is arranged and has 



at least one passage where the plate was minced by it in each. This fluid flow field plate is 
typically made from graphite. Passage is making each electrode, i.e., the anode by the side of a 
fuel and the cathode by the side of an oxidant, point to a fuel and an oxidant. The fluid flow field 
plate is arranged in each by the side of an anode and a cathode in the single eel construct. Both 
plates (plate) work as a current collector, an electrode support means is offered, a access channel 
for a fuel and an oxidant to approach an anode side and a cathode side, respectively is offered, 
and the channel of ** which removes the water generated during actuation of a eel is offered. ' 
Sometimes, two or more fuel eels can be generally connected to juxtaposition in series, and the 
full power of an assembly can be made to increase. In 1 side of a predetermined plate, in a serial 
construct, the side else as an anode plate for one eels acts as a cathode plate for contiguity eels. 
This kind of series-connection type multiplex fuel eel construct is called a fuel eel stack, and this 
is usually held by the coupling rod (tie rod) and the end plate. This stack includes the manifold 
and the introductory port for making the fluid flow field channel of an anode and a cathode point 
to a fuel (substantially pure hydrogen, a methanol-reforming object, or a natural gas reforming 
object) and an oxidant (substantially pure oxygen or oxygen content air) typically. Moreover, this 
stack absorbs the heat generated in the exothermic reaction of the hydrogen and oxygen in a fuel 
eel with this fluid including the manifold and the introductory port for making the internal 
channel in a stack usually point to the fluid for cooling. 

Furthermore, a stack includes the discharge manifold for making the gas of an unreacted fuel and 
an oxidant discharge generally, after each has supported company water, a discharge port, and the 
discharge manifold and discharge port for taking out cooling water from a stack. Generally, it is 
convenient for the same edge of a stack to arrange the port of installation and discharge. The 
conductivity of the hydrogen ion which led ion exchange membrane requires existence of water 
among membranous both sides generally. So, before the gas of a fuel and an oxidant introduces 
ring main into a fuel eel, it is humidified, and the saturation of the film in MEA is maintained by 
it. Usually, **** humidification of the gas of a fuel and an oxidant is carried out in gas at 1 side 
of the steam exchange film pouring deionization-ized water at the opposite side of a sink and the 
film. 

Deionization-ized water is desirable in order to prevent the film contamination by the ion which 
is not desirable. According to such a film machine humidification configuration, water crosses 
the film and is made to transfer it to the gas of a fuel and an oxidant. For this kind of application, 
although NAFION is suitable and convenient humidification film material, the water-exchange 
film of other marketing is suitable similarly, expose gas to the water of an evaporation chamber 
directly, and swerve and look it like [ it ] - ** gas can also adopt the ****** non-film machine 
humidifying method which enables it to absorb a steam. Generally, it is desirable to be the 
operating temperature and the pressure of a fuel eel, or to humidify the gas of a fuel and an 
oxidant near it. By change of temperature, the capacity of gas, such as air which absorbs water, is 
remarkable, and is changed especially in a low actuation pressure. Humidification of the air 
(oxidant) in low temperature more remarkable than the operating temperature of a fuel eel can 
grow into such low humidity level that it is enough to dehydrate the film, when a fluid is 
introduced into a cel. 

Generally there is relation opposite between the oxygen density and moisture content to the 
oxidant style which flows through the cathode of a fuel cel. From this relation, the maximum 
density of oxygen is seen at the inlet port of the oxidant style which goes to a cathode layer. 
Supposing the source of supply of additional new oxygen is not introduced in the style of an 
oxidant between an inlet port and an outlet, the oxygen density of an oxidant style will be quickly 



reduced as oxygen is consumed according to electrochemical reaction in a cathode. Under these 
environments, the least concentration of oxygen is seen at the outlet of the oxidant style which 
comes out from a cathode layer. Conversely, if it says, the minimum moisture content will be 
seen by the ordinary state at the inlet port of the oxidant style which faces to a cathode. Since 
water is produced according to electrochemical reaction in a cathode, moisture content increases 
as an oxidant style progresses towards an outlet, and an oxidant style has the highest moisture 
content at this outlet, preferably, the temperature of an oxidant style increases between the 
oxidant input of a cathode layer, and an outlet -- it should have (that is, the forward temperature 
gradient should be born) « that is because the capacity of the gas stream which absorbs water 
increases with increase of temperature. 

In the conventional fuel eel stack, giving isothermal conditions in the direction which crosses all 
the activity areas of a eel has heat control approach. For example, U.S. Pat. No. 5,230,966 
It is alike, it sets, has the gestalt of the rib-KEIJI flow (rib-cage flow) channel for bringing about 
much more cooling as a fluid flow field plate for cooling, and the fluid (refrigerant) flow field 
plate for ****** cooling which gives isothermal conditions in the direction which crosses the 
central activity area of a eel by it is indicated. 

the attempt which produces isothermal conditions in the direction which crosses all the activity 
areas of a eel results in making the zone (field) group which has a different operating condition 
characterized as follows exist in the case of the many : A start edge zone (the downstream region 
of oxidant input ****) - the flowing oxidant style -- generally - the operating temperature of a 
fuel eel - water -- not being saturated - a cathode ~ setting -- an oxidant style ~ saturation **** 
-- the product water generated without things is absorbable. However, under these conditions, 
water also carries out evaporation from an electrolyte membrane. This dehydration of an 
electrolyte raises electrolyte resistance, and reduces the engine performance, and shortens an 
electrolyte life. 

Middle zone (area between oxidant input and an outlet) - The moisture content of an oxidant 
style rises as a result to the point that the relative humidity of an oxidant style becomes enough to 
remove product water, without being accompanied by dehydration from the film. If it is in this 
desirable situation, some water is the gestalten of company waterdrop, with it may be removed. 
Termination zone (upstream region of oxidant tap hole ****)- The product water produced by 
the fuel eel is over the ****** capacity of the oxidant style in the fixed operating temperature of 
a fuel cel. So, an oxidant style cannot be made to absorb additional product water. Consequently, 
since liquid water will be accumulate, by form a blockade means to forbid the flow (namely, 
flood) of the oxidant which led some channels of prevent approach (access) to the activity 
electrolysis catalyst site in the film / electrode interface and/, or the multiplexer channel flow 
field, it localize and the fuel eel engine performance limitation-ize be bring about. 
In a current amelioration **** electrochemistry fuel eel stack, the temperature in each of a start 
edge zone, a middle zone, and a termination zone is intentionally adjusted independently of other 
temperature, in order to attain the satisfying localization engine performance in all zones. The 
following conditions are searched for from this viewpoint. : Start edge zone - The localization 
engine performance is improved and a membrane life is made to extend by avoiding the 
desiccation from the film as a result to which the temperature of this zone is reduced by [ with 
sufficiently possible film dehydration ] making it high relative humidity relatively.; 
Middle zone - The temperature change of this zone is not searched for.; 
Termination zone - It is made to be carried out of a eel through an oxidant tap hole, without [ 
without much more a lot of water is absorbed in the style of an oxidant, and makes and overflows 



by raising the temperature of this zone, and ] making difficult access (approach) to/, or the film / 
electrode interface. 

In a current amelioration **** electrochemistry fuel eel stack, when cooling which leaned 
controls the cooler style relevant to each fuel eel, it is attained. Cooling which leaned is attained 
accommodation of the passage of a refrigerant style, and by adjusting the mass (mass) rate of 
flow of a refrigerant style. By adopting concurrent approach, specifically, it is adopted so that the 
refrigerant style (fluid for cooling) which flows into a refrigerant flow field channel whenever [ 
maximum coldness-and-warmth ] may flow near the start edge zone. When a refrigerant style 
arrives at a middle zone, it has warmed by absorbing the generating heat by the electrochemical 
reaction of hydrogen and oxygen, and this refrigerant style continues and carries out the 
temperature up of the heat absorption, while flowing toward a refrigerant tap hole succeedingly. 
It is carried out without much more a lot of water's being in a steamy condition, and producing a 
flood problem and/, or a mass migration problem from a eel, since the heated refrigerant style 
flows near the termination zone which is the field which is the maximum temperature. The 
magnitude of the temperature gradient between refrigerant input and its outlet may be set up so 
that the optimal synthesis engine performance of all the zones that are adjusted by changing the 
rate of flow of a refrigerant style, and are operating all at once may be produced. 
As described above, it is forced to the refrigerant style in a current amelioration fuel eel stack so 
that the maximum cold field of each layer for cooling agrees with the ****** field where the 
oxidant style has the minimum moisture content substantially in it as a field of the next cathode 
layer. It is forced to a refrigerant style by it and coincidence so that the maximum ****** of the 
layer for cooling agrees with the ****** field where the oxidant style has the highest moisture 
content substantially in it as a field of the next cathode layer. 

The field of a cathode layer where the oxidant style has the minimum moisture content is 
equivalent to the field where the oxidant style has the maximum density of oxygen, and the field 
near the inlet port of the oxidant style which goes into a cathode layer typically generally. 
Contrary to it, the field of a cathode layer where the oxidant style has the highest moisture 
content is equivalent to the field where the oxidant style has the least concentration of oxygen, 
and the field near the outlet of the oxidant style which comes out of a cathode layer typically ' 
generally. J 

Therefore, the purpose of this invention is to offer the electrochemistry fuel eel which is 
controlled as an electrochemistry fuel eel so that the temperature and the mass rate of flow of a 
refrigerant style in it optimize management of the water of reactant passage which met the 
substantive part at least and by which ****** amelioration was carried out. 
another purpose of this invention - as an electrochemistry fuel eel - the refrigerant style in it - 
an oxidant style - receiving - the temperature profile of a refrigerant style -- the satisfying water 
management of oxidant passage which met the substantive part at least - it is in offering the 
electrochemistry fuel eel to which it is forced to suit a temperature profile required to attain 
conditions and by which ****** amelioration was carried out. 

Summary of invention The above-mentioned purpose and the other purposes are attained by the 
following electrochemistry fuel eel stack which changes including at least one fuel eel assembly 
namely, this assembly: A. - at least one fuel eel -- it is : ****** anode layer; of which the fuel 
style concerned consists including hydrogen including the means for circulating the fuel style 
into which this was introduced at fuel input and the inlet port concerned in the anode layer 
concerned as a 1 . anode layer 

This as a Cathode Layer 2. Oxidant Input, Oxidant Tap Hole, And it consists of the oxidant input 



concerned including the means for circulating an oxidant style to the oxidant tap hole concerned. 
The oxidant style concerned changes including the water generated by the electrochemical 
reaction of oxygen and this hydrogen, and the oxygen concerned. ****** cathode layer; it 
reaches. The electrolyte which intervenes between 3. this anode layer and this cathode layer The 
****** fuel eel which changes by ******; it reaches. Layer for ****** cooling which is a layer 
for cooling arranged near the B. this cathode layer, and changes including a means for this to 
circulate a refrigerant from refrigerant input, a refrigerant tap hole, and the refrigerant input 
concerned to the refrigerant tap hole concerned; 
It changes by ******. 

This refrigerant instrument of circulation forces circulation of this refrigerant style so that the 
****** fie,d where the ****** field and the maximum cold field of this layer for cooling where 
this oxidant style has the minimum moisture content as a field of this cathode layer agree 
substantially, and this oxidant style has the highest moisture content as a field of this cathode 
layer, and the maximum ****** of this layer for cooling agree substantially. 
An electrolyte is ion exchange membrane preferably. 

In the 1st suitable fuel eel stack, refrigerant input changes including two or more refrigerant 
input, and this refrigerant instrument of circulation changes including two or more means to 
circulate this refrigerant style to one refrigerant tap hole even if one to this ** of two or more of 
these refrigerant input cannot be found. Even if there is none of these **, one refrigerant tap hole 
changes including the refrigerant tap hole of ****** plurality it was made to circulate to one of 
two or more of the desirable refrigerant tap holes from one of the refrigerant input of this 
plurality [ style / this / refrigerant ]. 

In the 2nd suitable fuel eel stack, even if this ** cannot be found, one oxidant input changes 
including two or more oxidant input. This oxidant instrument of circulation changes including 
two or more means to circulate this oxidant style to one oxidant tap hole even if one to this ** of 
two or more of these oxidant input cannot be found. Even if this ** cannot be found, one 
refrigerant input changes including two or more refrigerant input, and this refrigerant instrument 
of circulation changes including two or more means to circulate this refrigerant style to one 
refrigerant tap hole even if one to this ** of two or more of these refrigerant input cannot be 
found. Even if this ** cannot be found, even if one oxidant tap hole and this ** are not, central 
arrangement of the one refrigerant tap hole is carried out preferably at this cathode layer and this 
layer for cooling, respectively. Even if this ** cannot be found, one refrigerant tap hole changes 
including two or more desirable refrigerant tap holes, and this two or more refrigerant instrument 
of circulation forces circulation of this refrigerant style from one of these two or more of the 
desirable refrigerant input to one of these two or more of the refrigerant tap holes. 
In the 2nd suitable fuel eel stack, even if this ** cannot be found, one oxidant input changes 
including two or more oxidant input. This oxidant instrument of circulation changes including 
two or more means to circulate this oxidant style to one oxidant tap hole even if one to this ** of 
two or more of these oxidant input cannot be found. Even if this ** cannot be found, one 
refrigerant input changes including two or more refrigerant input, and this refrigerant instrument 
of circulation changes including two or more means to circulate this refrigerant style to one 
refrigerant tap hole even if one to this ** of two or more of these refrigerant input cannot be 
found. Even if this ** cannot be found, even if one oxidant tap hole and this ** are not, central 
arrangement of the one refrigerant tap hole is carried out preferably at this cathode layer and this 
layer for cooling, respectively. Even if this ** cannot be found, one refrigerant tap hole changes 
preferably including two or more refrigerant tap holes, and this two or more refrigerant 



instrument of circulation forces circulation of this refrigerant style from one of these two or more 
of the refrigerant input to one of these two or more of the refrigerant tap holes. 
This oxidant instrument of circulation changes including at least one channel formed in this 
cathode layer, in order to force circulation of this oxidant style from one oxidant input to this 
oxidant tap hole, even if there is none of these **. Preferably, this refrigerant instrument of 
circulation changes including at least one channel formed in this layer for cooling, in order to 
force circulation of this refrigerant style from this refrigerant input to this refrigerant tap hole. 
Even if this ** cannot be found, one refrigerant style channel can change including two or more 
refrigerant style channels which extend between the trailer of the introductory header channel 
which extends from this refrigerant input, and the trailer of the discharge header channel which 
extends from this refrigerant tap hole. Moreover, even if this ** cannot be found, even if one 
oxidant style channel and this ** are not, one refrigerant style channel can be developed along 
with this cathode layer and this layer for cooling, respectively with the gestalt of the pass with 
which plurality wound. With the gestalt which wound, even if this ** cannot be found, even if 
one oxidant style channel and this ** are not, one refrigerant style channel extends so that both 
may agree substantially, and this oxidant style and this refrigerant style can flow to coincidence 
along with the substantive part of each die length by it. Moreover, even if there is none of these 
**, even if one oxidant style channel and this ** are not and one refrigerant style channel does 
not have this **, it can extend so that one refrigerant style channel may be arranged along with 
the substantive part of the die length of this refrigerant style channel between the serial 
coordination pass (passage) of this oxidant style channel. 

In the 4th suitable fuel eel stack, even if this ** cannot be found, even if one oxidant style 
channel is developing along with this cathode layer with the gestalt (passage gestalt) of the pass 
with which plurality wound and this ** cannot be found, one refrigerant style channel changes 
including two or more refrigerant style channels. These two or more refrigerant style channels 
extend in juxtaposition substantially preferably. These two or more refrigerant style channels can 
extend in juxtaposition between the introductory header channel which extends from this 
refrigerant input, and the discharge header channel which extends from this refrigerant tap hole. 
In the 5th suitable fuel eel stack, even if this ** cannot be found, even if one oxidant style 
channel and this ** are not, one refrigerant style channel is developed along with this cathode 
layer and this layer for cooling, respectively with the gestalt of the pass with which plurality 
wound. Even if this ** cannot be found, even if one oxidant style channel and this ** are not, one 
refrigerant style channel extends so that both may agree substantially, and this oxidant style and 
this refrigerant style can flow to coincidence along with the substantive part of each die length by 
it. Moreover, even if there is none of these **, even if one oxidant style channel and this ** are 
not and one refrigerant style channel does not have this **, it can extend so that one refrigerant 
style channel may be arranged along with the substantive part of the die length of this refrigerant 
style channel between the serial coordination pass of this oxidant style channel. 
In the 6th suitable fuel eel stack, even if this ** cannot be found, even if one oxidant input and 
this ** are not, central arrangement of the one refrigerant input is carried out at this cathode layer 
and this layer for cooling, respectively. Even if there is none of these **, one oxidant style 
channel is developed along with this cathode layer with the gestalt of two or more spiral pass. 
And even if this ** cannot be found and one refrigerant style channel does not have this **, 
along with this layer for cooling, it is developing with the gestalt of two or more channels which 
extend in a radial from one central arrangement refrigerant input. 

In the 7th suitable fuel eel stack, even if this ** cannot be found, one refrigerant style channel 



changes including two or more refrigerant style channels. 

In the 8th suitable fuel eel stack, even if this ** cannot be found, even if one oxidant style 
channel and this ** are not, one refrigerant style channel has extended with the gestalt of the pass 
which wound between each inlet port and outlet. 

1st suitable cathode layer: They are a. conductivity and the cathode fluid flow field plate which 
has the impermeability of a fluid substantially. The ****** cathode fluid flow field plate which 
has one oxidant style channel even if this oxidant tap hole formed in the front face of this plate 
that meets this electrolyte, and this ** are not; it reaches. Between a b. this cathode fluid flow 
field plate and this electrolyte It is the sheet of the intervening conductive porosity material, and 
this grows into the field which meets this electrolyte including the ****** conductivity porosity 
material sheet which has the electrolysis catalyst of the amount of specification which carried out 
deposition. 

Suitable refrigerant layer: Even if there are not this refrigerant input that is c. conductivity and 
the refrigerant fluid flow field plate which has the impermeability of a fluid substantially, and 
was formed in this, this refrigerant tap hole, and this **, it changes including the ******' 
refrigerant fluid flow field plate which has one refrigerant style channel. 

It is forbidden that this refrigerant style should escape a suitable refrigerant layer by the perimeter 
environment of a stack in the condition that changed including a means to form a seal, between 
this refrigerant fluid flow field plate and this cathode fluid flow field plate further, and the stack 
was assembled by it. 

2nd suitable cathode layer: a. conductivity and cathode division-plate; which has the 
impermeability of a fluid substantially -- and -- It is the sheet of the conductive porosity material 
which intervenes between a b. this cathode division plate and this electrolyte. This oxidant input 
formed in the sheet surface which has the electrolysis catalyst of the amount of specification 
which carried out deposition to the sheet surface to which this meets this electrolyte, and meets 
this cathode division plate, Even if there are not this oxidant tap hole and this **, it changes 
including the sheet of the ****** conductivity porosity material which has one oxidant style 
channel. 

In another suitable fuel eel stack, this cathode layer changes including the sheet of porous 
material, and this oxidant instrument of circulation changes including the clearance between 
these porous material sheets. 

This porous material sheet is a desirable conductive thing, and this most desirable porous 
material sheet is carbon fiber paper. 

The above-mentioned purpose and the other purposes are attained by the electrochemistry fuel 
eel stack which changes including at least one fuel eel assembly, the fuel eel assembly concerned: 
A. - at least one fuel eel - it is : ****** anode layer; including the means for circulating the fuel 
style into which this was introduced at at least one fuel input and the inlet port concerned in the 
anode layer concerned as a 1 . anode layer 

This as a Cathode Layer 2. At Least One Oxidant Input, It consists of at least one oxidant tap 
hole and at least one oxidant input concerned including the means for circulating an oxidant style 
to at least one oxidant tap hole concerned. The ****** cathode layer of which the oxidant style- 
concerned consists including oxygen; it reaches. The electrolyte which intervenes between 3 this 
anode layer and this cathode layer, ****** which changes by ****** - even if few - one fuel 
eel; - and -- It is the layer for cooling arranged near the B. this cathode layer. This At least one 
refrigerant input, at least one refrigerant tap hole, And it changes including the layer for ****** 
cooling which consists of at least one refrigerant input concerned including the means for 



circulating a refrigerant style to at least one refrigerant tap hole concerned. The ****** field and 
the maximum cold field of this layer for cooling where, as for the refrigerant instrument of 
circulation concerned, this oxidant style has the maximum density of oxygen as a field of this 
cathode layer agree substantially. And it is the ****** fuel eel assembly which forces circulation 
of this refrigerant style so that the ****** field where this oxidant style has the least 
concentration of oxygen as a field of this cathode layer, and the maximum ****** of this layer 
for cooling agree substantially. 

In a suitable electrochemistry fuel eel stack, this electrode is ion exchange membrane. 

The above-mentioned purpose and the other purposes are attained by the electrochemistry fuel ° 

eel stack which changes including at least one fuel eel assembly. 

the fuel eel assembly concerned: A. -- at least one fuel eel - it is : 1st electrode layer [ of ****** 
]; including the means for circulating the 1st reactant style into which this was introduced at at 
least one 1st reactant input and the inlet port concerned in the 1st electrode layer concerned as the 
1. 1st electrode layer 

This as a 2nd Electrode Layer 2. At Least One 2nd Reactant Input, It consists of at least one 2nd 
reactant tap hole and at least one 2nd reactant input concerned including the means for 
circulating the 2nd reactant style to at least one 2nd reactant tap hole concerned. The 2nd reactant 
style concerned changes including the water generated by the electrochemical reaction of this 1st 
reactant and this 2nd reactant. ****** cathode layer; it reaches. The electrolyte which intervenes 
between the 3. this 1st electrode layer and this 2nd electrode layer, ****** which changes by 
******- even if few " °ne fuel eel; - and - It is the layer for cooling arranged near the B. this 
2nd electrode layer. This At least one refrigerant input, at least one refrigerant tap hole, And it 
changes including the layer for ****** cooling which consists of at least one refrigerant input 
concerned including the means for circulating a refrigerant style to at least one refrigerant tap 
hole concerned. The ****** field and the maximum cold field of this layer for cooling where, as 
for the refrigerant instrument of circulation concerned, this reactant style has the minimum 
moisture content as a field of this 2nd reactant layer agree substantially. And it is the ****** fuel 
eel assembly which forces circulation of this refrigerant style so that the ****** field where this 
2nd reactant style has the highest moisture content as a field of this 2nd electrode layer, and the 
maximum ****** of this layer for cooling agree substantially. 
In a suitable fuel eel stack, an electrode is ion exchange membrane. 

The hydrogen generated in the cathode as an electrochemistry fuel eel stack in it crosses an 
electrode, and it is transported, and is the fuel style with which this 1st electrode layer is a 
cathode layer in the ****** electrochemistry fuel eel stack removed in anode outflow, and it is 
the oxidant style of which this 1st reactant style consists including oxygen, and this 2nd reactant 
style changes including hydrogen. 

The above-mentioned purpose and the other purposes may be attained by the approach of 
controlling the moisture content of the reactant style in the electrode layer of the ****** 
electrochemistry fuel eel assembly which changes further including the layer for cooling of which 
this consists as an electrochemistry fuel eel assembly including refrigerant input and a refrigerant 
tap hole further. The approach concerned: The ****** field and the maximum cold field of this 
layer for cooling where this reactant style has the minimum moisture content as a field of this 
electrode layer agree substantially. And change including passing a refrigerant style, where 
receiving this electrode layer is adjoined so that the ****** field where this reactant style has the 
highest moisture content as a field of this electrode layer, and the maximum ****** of this layer 
for cooling may agree substantially. It is the approach of controlling the moisture content of the 



reactant style in the electrode layer of a ****** electrochemistry fuel eel assembly. 
The 1st suitable approach changes including controlling the mass rate of flow of the refrigerant 
style of this contiguity condition further, so that induction of the temperature gradient is carried 
out in the style of [ this ] a refrigerant between this refrigerant input and this refrigerant tap hole. 
**** achievement of the above-mentioned purpose and the other purposes is carried out at the 
2nd approach of controlling the moisture content of the oxidant style in the cathode layer of the 
****** electrochemistry fuel eel assembly which changes further including the layer for cooling 
of which this consists as an electrochemistry fuel eel assembly including refrigerant input and a 
refrigerant tap hole further. The approach concerned: The ****** field and the maximum cold 
field of this layer for cooling where this oxidant style has the maximum density of oxygen as a 
field of an electrode layer agree substantially. And change including passing a refrigerant style 
where receiving this electrode layer is adjoined so that the ****** field where this oxidant style 
has the least concentration of oxygen as a field of this electrode layer, and the maximum ****** 
of this layer for cooling may agree substantially. It is the approach of controlling the moisture 
content of the oxidant style in the cathode layer of a ****** electrochemistry fuel eel assembly 
This 2nd approach changes further including controlling the mass rate of flow of the refrigerant 
style of this contiguity condition so that induction of the temperature gradient is carried out in the 
style of [ this ] a refrigerant between this refrigerant input and this refrigerant tap hole preferably 
Easy explanation of a drawing Drawing 1 is the perspective view of the suitable example of the 
electrochemistry fuel eel stack of the electrochemistry fuel eel stack equipped with concurrent 
refrigerant / oxidant fluid flow field channel. 

Drawing 2 is a front end side Fig. of an electrochemistry fuel eel stack shown in drawing 1 
Drawing 3 is the sectional view of the electrochemistry fuel eel stack in the direction of arrow- 
head A-A of drawing 2 . 

Drawing 4 is a back end side Fig. of an electrochemistry fuel eel stack shown in drawing 13 , and 
indicates the opposite end face to be what is shown in drawing 2 . 

Drawing 5 is the partial cross section of an electrochemistry fuel eel stack shown in drawing 24 
and a top-face Fig. — ' 

Drawing 6 A is the end view of one side face of the oxidant / refrigerant fluid flow field from the 
activity section of a fuel eel stack shown in drawing 1 -5, and shows six manifold holes for a fuel 
style, an oxidant style, and a refrigerant style to the gestalt of the channel which constitutes the 
oxidant fluid flow field, and the list. 

Drawing 6 B is the end view of the other side faces of the oxidant / refrigerant fluid flow field 
shown in drawing 6 A, and shows the gestalt of the channel which constitutes the refrigerant 
fluid flow field. 

The refrigerant fluid flow field plate which has the channel to which drawing 7 extends between 
the refrigerant tap holes which were opposed to this on refrigerant input and the diagonal line 
and which wound, As an oxidant fluid flow field plate (a fictitious outline shows) which has the 
channel which extends between the oxidant tap holes which were opposed to this on oxidant 
input and the diagonal line, and which wound, and adjoins this refrigerant fluid flow field plate 
Both oxidant style channel concerned and this refrigerant style channel are the end view of both 
the plates of the refrigerant fluid flow field plate of a ****** configuration, and an oxidant fluid 
flow field plate which has agreed substantially. 

The refrigerant fluid flow field plate which has the channel to which drawing 8 extends between 
the refrigerant tap holes which were opposed to this on refrigerant input and the diagonal line 
and which wound. As an oxidant fluid flow field plate (a fictitious outline shows) which has the 



channel which extends between the oxidant tap holes which were opposed to this on oxidant 
input and the diagonal line, and which wound, and adjoins this refrigerant fluid flow field plate 
This refrigerant style channel is the end view of both the plates of the refrigerant fluid flow field 
plate of the ****** configuration of this oxidant style channel serially arranged between 
coordination pass, and an oxidant fluid flow field plate. 

The refrigerant fluid flow field plate which has two or more channels which extend in parallel 
substantially between the discharge header channels which extend from the refrigerant tap hole 
which was opposed to this inlet port on the introductory header channel in which drawing 9 
extends from refrigerant input, and the diagonal line, It is the end view of both the plates of the 
oxidant fluid flow field plate (a fictitious outline shows) which has the channel which extends 
between the oxidant tap holes which were opposed to each other on oxidant input, this, and the 
diagonal line, and which wound, and adjoins the refrigerant fluid flow field plate.' 
The refrigerant fluid flow field plate which has two or more channels converged by the trailer of 
the discharge header channel which extends from the refrigerant tap hole which emitted drawing 
10 to the radial from the trailer of the introductory header channel which extends from refrigerant 
input, and was opposed to this inlet port on the diagonal line, It is the end view of both the plates 
of the oxidant fluid flow field plate (a fictitious outline shows) which has the channel which 
extends between the oxidant tap holes which were opposed to this on oxidant input and the 
diagonal line, and which wound, and adjoins the refrigerant fluid flow field plate. 
Drawing 1 1 is the end view of both the plates of the oxidant fluid flow field plate (a fictitious 
outline shows) which has the refrigerant fluid flow field plate which has two or more channels 
which extend from central arrangement refrigerant input in a radial to the discharge header 
channel of the circumferencial direction which extends from a circumference arrangement 
refrigerant tap hole, and the spiral channel which extends from central arrangement oxidant input 
to a circumference arrangement oxidant tap hole, and adjoins the refrigerant fluid flow field 
plate. 

It has extended between one of the four arranged refrigerant tap holes, drawing 12 - as four 
refrigerant style channels -- each .channel -- a center - alienation - one and the circumference of 
four refrigerant input which have been arranged - alienation - The refrigerant style channel of 
four ****** i n which this channel is carrying out abbreviation correspondence at the gestalt 
shown in drawing 7 -10, As four oxidant style channels which wound each channel -- central 
arrangement oxidant input and the circumference -- alienation - it is the end view of the 
multiplex refrigerant fluid flow field plate which has the oxidant style channel (a fictitious 
outline shows) of four ****** which have extended between one of the four arranged oxidant tap 
holes which wound. 

drawing 13 - as three channels which wound - each channel - the circumference - alienation - 
one and the circumference of three refrigerant input which have been arranged - alienation - 
with the refrigerant fluid flow field plate which has the channel of three ****** which have 
extended between one of the three arranged refrigerant tap holes which wound It is the end view 
of both the plates of the oxidant fluid flow field plate (a fictitious outline shows) which has the 
channel which extends between the oxidant tap holes which were opposed to this on oxidant 
mput and the diagonal line, and which wound, and adjoins the refrigerant fluid flow field plate 
Drawing 14 is the plot of the eel electrical potential difference as a function of a temperature 
gradient (temperature gradient between a refrigerant tap hole and refrigerant input) and this 
sho ws the eel engine performance for which the value of a temperature gradient increases and 
which is alike, therefore increases. 



Detailed explanation of a suitable example If it returns and says to drawing 1 first, the 
electrochemistry fuel eel stack 30 has the humidification section 32 arranged for the upstream 
from the electrochemical activity section 34. A stack 30 is a MOJURA plate frame design object 
and contains the pressurization end plate 42 and the fluid end plate 44. The pressurization end 
plate 42 has pneumatics BURADDA (illustration abbreviation) with which the field which met 
the activity section 34 was equipped, presses the plate group in which this is building the fuel eel 
stack 30, and promotes the closure between the plates of a stack (sealing), and electric contact by 

*. Although the bus plates 46 and 48 are arranged in the both ends of the activity section 34, 
both the bus plate offers forward and a negative contact, respectively, in order to draw into a load 
( drawing 1 illustration abbreviation) the current generated by this assembly, a tie rod (coupling 
rod) 54 -- between the fluid end plate 44 and the pressurization bars 50 - extending - the 
assembly condition of a stack 30 - setting -- a stack - the nut for immobilization - with, hold 
immobilization is carried out. As shown in drawing 1 , the fluid end plate 44 has the ****** 
installation and the discharge port which have extended from this plate as six installation for 
connecting to a stack the reactant style and refrigerant style which flow and flow out, and a 
discharge port. These ports are the introductory fuel style port 62, the discharge fuel 'style port 64 
the introductory oxidant style port 66, the discharge oxidant style port 68, the introductory 
refrigerant style port 70, and the discharge refrigerant style port 72. 

Drawing 2 is a front end side Fig. of an electrochemistry fuel eel stack shown in drawing 1 
Drawing 2 indicates it as the fluid end plate 44 and the pressurization bar 50 which is the nut 52 
for immobilization in the erection condition, with carries out hold immobilization The 
introductory fuel style port 62, the discharge fuel style port 64, the introductory oxidant style port 
66, the discharge oxidant style port 68, the introductory refrigerant style port 70, and the 
discharge refrigerant style port 72 have extended from the fluid end plate 44. A port 74 and the 
channel form supporter material 76 are described in detail below in connection with drawing 5 
and 6. 

Drawing 3 is the sectional view of the stack in the direction of arrow-head A-A of drawing 2 As 
shown in drawing 3 , in addition to the bus plates 46 and 48, the activity section 34 contains two 
or more loop type fuel eel units. Each eel consists of the membrane electrode assembly 96 which 
intervenes between two reactant fluid flow field plates 94. The layer for cooling for removing the 
heat generated according to the electrochemical reaction which the refrigerant fluid flow field 
plate 98 is ****(ed) at regular spacing, and occurs in the eel of the activity section 34 
(sometimes, called the eel for cooling or a jacket) is offered. The eel group of the activity section 
34 is electrically connected to a serial by contact between the conductive sheets which form a eel 
layer. 

As shown in drawing 3 , one of them is specified as a humidification eel 92 in drawing 3 
including the humidification eel of plurality [ section / 32 / humidification ]. Each humidification 
eel 92 consists of the steam migration film (illustration abbreviation) which intervenes between a 
reactant fluid flow field plate (it sets to drawing 3 and is an illustration abbreviation), a water 
flow field plate (illustration abbreviation), and a reactant fluid flow field plate and a water flow 
field plate. With the humidification section 32, before a steam introduces a reactant style into the 
activity section 34, it is given a fuel style and in the style of an oxidant. 

Another element of the pressurization bar 50 and the pressurization end plate 42 is also shown in 
drawing 3 . It has each pressurization bar 50 in order to energize two or more disk form spring 
washers 80 accumulated on the cavity (hollow) formed in the bottom so that a pressurization bar 
may be kept away from the residual stack 30, and it promotes the stack closure (sealing) by 



pressurization of the layer by this. The pressurization end plate 42 has a pneumatics type piston 
for configurating in it and putting the pressure of homogeneity on an assembly, and measures 
promotion of the closure by this. Although the both ends are shown in drawing 2 and 4, the 
channel form supporter material 76 has extended to the sum total die length of the hum'idification 
section 32 and the activity section 34, in order that this may secure the adjustment of the plate 
group which builds a stack 30 and may prevent these lappets. 

Drawing 4 is a back end side Fig. of a stack shown in drawing 1 , and indicates the opposite end 
face to be what is shown in drawing 2 . Hold immobilization of the pressurization end face 42 is 
carried out by the bolt head 82 arranged at the end of the tie rod 54 of the opposite side in the nut 
52 ( drawing 4 illustration abbreviation) for immobilization at the residual part of a stack 30. 
Although the port 74 is shown also in drawing 2 , this makes it possible to introduce a 
pressurization fluid to BURADDA (bladder) between the pneumatics type piston 84 and the 
pressurization end plate 42 (to refer to drawing 3 ), and promotes the closure between the plates 
which constitute a stack 30 by this pressurization fluid installation, and electric contact. 
Drawing 5 is a partial cross-section top-face Fig. of a stack 30 shown in drawing 3 -5. Although 
one part of a humidification section contains a humidification eel, this part is expressed to 
drawing 5 . Drawing 5 shows the pressurization bar 50 currently further fixed to the stack 30 
with the nut 52 in the edge of a tie rod 54. 

Drawing 6 A shows the 1st page of the oxidant / refrigerant fluid flow field plate 210 which 
expresses to drawing 1 -5 and which was seen from the activity section of a fuel eel stack. The 
manifold holes of this plate 210 are the manifold hole 244 for humidification fuels, the manifold 
hole 246 for fuel discharge, the manifold hole 240 for humidification oxidants, the manifold hole 
242 for oxidant discharge, the manifold hole 248 for refrigerant installation, and manifold a 
refrigerant / hole for humidification fluids 250. The field of the plate 210 shown in drawing 6 A 
has two or more oxidant circulation channels 232 formed with the gestalt of the pass (passage) 
which crosses the electrochemistry activity area of the center of a plate, and is developed on a 
field, and which wound. 

Drawing 6 B is the end view of the other sides of the oxidant / refrigerant fluid flow field plate 
210 shown in drawing 6 A. In addition to six manifold holes by which the above-mentioned 
explanation was given for drawing 6 A, the other sides of the plate 210 shown in drawing 6 B 
have two or more refrigerant circulation channels 262 formed with the gestalt of the pass which 
crosses the electrochemistry activity area of the center of a plate, and is developed on a field, and 
which wound. As shown in drawing 6 A and drawing 6 B, except for the short length refrigerant 
circulation channel near the manifold hole 248, the gestalt in which the refrigerant circulation 
channel wound is substantially equivalent to the gestalt in which the oxidant circulation channel 
of the other sides of a plate 210 wound. Therefore, a refrigerant style is circulated in the 
circulation channel 262 so that the amount of the coldest part may agree with the oxidant style 
part into which it has the maximum density of oxygen (and also in case of the minimum moisture 
content) substantially and the maximum ****** of a refrigerant style may agree with the oxidant 
style part into which it has the least concentration of oxygen (and also in case of the highest 
moisture content) substantially. 

As shown in drawing 6 B, a sealant (seal agent) or a gasket 264 is circumscribed to each 
manifold hole for reactants, and the central refrigerant fluid flow field section of a plate 210 is 
isolated from the reactant which flows through my HORUDO. It is forbidden that a refrigerant 
style should escape a sealant or a gasket 264 by the perimeter environment of a stack in the 
assembly condition of a stack further. 



Drawing 7 shows the refrigerant fluid flow field plate 300 which has the channel 302 which 
extends between the refrigerant tap holes 306 which were opposed to this on the refrigerant input 
304 and the diagonal line, and which wound. The oxidant fluid flow field plate which is shown 
with the fictitious outline and which adjoined this has the channel 312 which extends between 
the oxidant tap holes 316 which were opposed to this on the oxidant input 3 12 and the diagonal 
line and which wound. The refrigerant style channel 302 and the oxidant style channel 312 As a 
field corresponding to the part of the oxidant style channel 312 which has the maximum cold 
field of the refrigerant fluid flow field plate 300 corresponding to the part of the refrigerant style 
channel 302 in nearby [ of the refrigerant input 304 ] in nearby [ of the oxidant input 314 ] It has 
extended so that it may agree substantially to the ****** field in the oxidant fluid flow field plate 
contiguous to the refrigerant fluid flow field plate with which it has the maximum density of 
oxygen (and also in case of the minimum moisture content). Similarly, the maximum ****** of 
the refrigerant fluid flow field plate 300 corresponding to the part of the refrigerant style channel 
302 in nearby [ of the refrigerant tap hole 306 ] has agreed substantially to the ****** field in the 
oxidant fluid flow field plate contiguous to the refrigerant fluid flow field plate with which it has 
the least concentration of oxygen as a field corresponding to the part of the oxidant style channel 
312 in nearby [ of the oxidant tap hole 316 ] (and also in case of the highest moisture content). 
Drawing 8 is the end view of the refrigerant fluid flow field plate 320 which has the channel 322 
which extends between the refrigerant tap holes 326 which were opposed to this on the 
refrigerant input 324 and the diagonal line, and which wound. The oxidant fluid flow field plate 
contiguous to the refrigerant fluid flow field plate 320 shown with the fictitious outline has the 
channel 332 which extends between the oxidant tap holes 336 which were opposed to this on the 
oxidant input 334 and the diagonal line and which wound. The refrigerant style channel 322 is 
arranged among the serial coordination pass 332a and 332b of the oxidant style channel 332. It is 
the maximum density of oxygen as a field corresponding to the part of the oxidant style channel 
332 which this maximum cold field has in nearby [ of the oxidant input 334 ] although the 
maximum cold field of the refrigerant fluid flow field plate 320 supports the part of the 
refrigerant style channel 322 in nearby [ of the refrigerant input 324 ] as shown in drawing 7 (and 
also in case of the minimum moisture content). 

It agrees with the ****** field of the oxidant fluid flow field plate contiguous to the refrigerant 
fluid flow field plate which **** substantially. Similarly, although the maximum ****** of the 
refrigerant fluid flow field plate 320 supports the part of the refrigerant style channel 322 in 
nearby [ of the refrigerant tap hole 326 ], this maximum ****** agrees with the ****** field of 
the oxidant fluid flow field plate contiguous to the refrigerant fluid flow field plate with which it 
has the least concentration of oxygen as a field corresponding to the part of the oxidant style 
channel 332 in nearby [ of the oxidant tap hole 336 ] (and also in case of the highest moisture 
content) substantially. 

Drawing 9 is the end view of the refrigerant fluid flow field plate 340 which has two or more 
channels 342 which extend in parallel substantially between the discharge header channels 345 
which extend from the refrigerant tap hole 346 which was opposed to this inlet port on the 
introductory header channel (header channel) which extends from the refrigerant input 344, and 
the diagonal line. The oxidant fluid flow field plate contiguous to the refrigerant fluid flow'field 
plate 340 shown with a fictitious outline has the channel 352 which extends between the oxidant 
tap holes 356 which were opposed to each other on the oxidant input 354, this, and the diagonal 
line and which wound. Although the maximum cold field of the refrigerant fluid flow field plate 
340 supports the part of the refrigerant style channel 342 in nearby [ of the introductory header 



channel 345 ] as shown in drawing 7 and 8 This maximum cold field as a field corresponding to 
the part of the oxidant style channel 352 in nearby [ of the oxidant input 354 ] It agrees with the 
****** field of the oxidant fluid flow field plate contiguous to the refrigerant fluid flow field 
plate with which it has the maximum density of oxygen (and also in case of the minimum 
moisture content) substantially. Similarly, although the maximum ****** of the refrigerant fluid 
flow field plate 340 supports the part of the refrigerant style channel 342 in nearby [ of the 
refrigerant tap hole 346 ], this maximum ****** agrees with the ****** field of the oxidant 
fluid flow field plate contiguous to the refrigerant fluid flow field plate with which it has 
whenever [ minimum / of oxygen ] as a field corresponding to the part of the oxidant style 
channel 352 in nearby [ of the oxidant tap hole 356 ] (and also in case of the highest moisture 
content) substantially. 

Drawing 10 is the end view of the refrigerant fluid flow field plate 360 which has two or more 
channels 362 converged by the trailer of the discharge header channel 367 which extends from 
the refrigerant tap hole 366 which emitted to the radial from the trailer of the introductory header 
channel 365 which extends from the refrigerant input 364, and was opposed to this inlet port on 
the diagonal line. The oxidant fluid flow field plate contiguous to a refrigerant fluid flow field 
plate shown with a fictitious outline has the channel 372 which extends between the oxidant tap 
holes 376 which were opposed to this on the oxidant input 374 and the diagonal line and which 
wound. 

Although the maximum cold field of the refrigerant fluid flow field plate 360 supports the part of 
each refrigerant style channel 362 in nearby [ of the introductory header channel 365 ] as shown 
in drawing 79 , this maximum cold field agrees with the ****** field of the oxidant fluid flow 
field plate contiguous to the refrigerant fluid flow field plate corresponding to the part of the 
oxidant style channel 372 in nearby [ of the oxidant input 374 ] with which it has the maximum 
density of oxygen as a field (and also in case of the minimum moisture content) substantially. 
Similarly, although the maximum ****** of the refrigerant fluid flow field plate 360 supports 
the part of each refrigerant style channel 362 in nearby [ of the discharge header channel 367 / for 
a leader ] This maximum ****** as a field corresponding to the part of the oxidant style channel 
372 in nearby [ of the oxidant tap hole 376 ] It agrees with the ****** field of the oxidant fluid 
flow field plate contiguous to the refrigerant fluid flow field plate with which it has whenever [ 
minimum / of oxygen ] (and also in case of the highest moisture content) substantially. 
Drawing 1 1 is the end view of the refrigerant fluid flow field plate 380 which has two or more 
channels which extend from the central arrangement refrigerant input 384 in a radial to the 
discharge header channel 387 of the circumferencial direction which extends from the 
circumference arrangement refrigerant tap hole 386. The oxidant fluid flow field plate contiguous 
to a refrigerant fluid flow field plate shown with a fictitious outline has the spiral channel 392 
which extends from the central arrangement oxidant input 394 to the circumference arrangement 
oxidant tap hole 396. Although the maximum cold field of the refrigerant fluid flow field plate 
380 supports the part of each refrigerant style channel 382 in nearby [ of the refrigerant input 384 
] as shown in drawing 7 -10 This maximum cold field as a field corresponding to the part of the 
oxidant style channel 392 in nearby [ of the oxidant input 394 ] It agrees with the ****** field of 
the oxidant fluid flow field plate contiguous to the refrigerant fluid flow field plate with which it 
has the maximum density of oxygen (and also in case of the minimum moisture content) 
substantially. Similarly, although the maximum ****** of the refrigerant fluid flow field plate 
380 supports the part of each refrigerant style channel 382 in nearby [ of the discharge header 
channel channel 387 ], this maximum ****** agrees with the ****** field of the oxidant fluid 



flow field plate contiguous to the refrigerant fluid flow field plate with which it has the least 
concentration of oxygen as a field corresponding to the part of the oxidant style channel 392 in 
nearby [ of the oxidant tap hole 396 ] (and also in case of the highest moisture content) 
substantially. 

Drawing 12 is end view of a multiplex refrigerant fluid flow field plate in which four refrigerant 
style channels 402a, 402b, 402c, and 402d are formed, each channels 402a, 402b, 402c, and 402d 
- a center — alienation — one and the circumference of four refrigerant input 404a, 404b, 404c, 
and 404d which have been arranged - alienation - it has extended between one of the four 
arranged refrigerant tap holes 406a, 406b, 406c, and 406d. Abbreviation correspondence is 
carried out at the gestalt shown in drawing 7 -10, namely, channel 402a carries out abbreviation 
correspondence at the channel 302 of drawing 7 , channel 402b carries out abbreviation 
correspondence at the channel 322 of drawing 8 , and channel 402c carries out abbreviation 
correspondence at the channel 342 of drawing 9 , and channel 402d is carrying out abbreviation 
correspondence of the four refrigerant style channels at the channel 362 of drawing 10 . four 
oxidant style channels 412a, 412b, 412c, and 41 2d which are shown with a fictitious outline and 
which wound - the central arrangement oxidant input 414 and the circumference - alienation - 
it has extended, respectively between one of the four arranged oxidant tap holes 416a, 416b, 
416c, and 416d. Although each maximum cold field of the multiplex area of the refrigerant fluid 
flow field plate 400 supports the part of each refrigerant style channel in nearby [ of each 
refrigerant input 384 ] as shown in drawing 7 -10 This maximum cold field as a field 
corresponding to the part of each oxidant style channel in nearby [ of the oxidant input 414 ] It 
agrees with the ****** field of the oxidant fluid flow field plate contiguous to the refrigerant 
fluid flow field plate with which it has the maximum density of oxygen (and also in case of the 
minimum moisture content) substantially. Similarly, although each maximum ****** of the 
multiplex area of the refrigerant fluid flow field plate 400 supports the part of each refrigerant 
style channel in nearby [ of each refrigerant tap hole ] This maximum ****** as a field 
corresponding to the part of each oxidant style channel in nearby [ of each oxidant tap hole ] It 
agrees with each ****** field of the multiplex area of the oxidant fluid flow field plate 
contiguous to the refrigerant fluid flow field plate with which it has the least concentration of 
oxygen (and also in case of the highest moisture content) substantially, 
drawing 13 - as three channels 422a, 422b, and 422c which wound ~ each channel ~ the 
circumference — alienation — one and the circumference of three refrigerant input 424a, 424b, 
and 424c which have been arranged - alienation ~ it is the end view of the refrigerant fluid flow 
field plate 420 which has the channel of three ****** which have extended between one of the 
three arranged refrigerant tap holes 426a, 426b, and 426c which wound. The oxidant fluid flow 
field plate contiguous to the refrigerant fluid flow field plate shown in an imagination Fig. has 
the channel 432 which extends between the oxidant tap holes 436 which were opposed to this on 
the oxidant input 434 and the diagonal line and which wound. Although the mean temperature of 
refrigerant style 422a is lower than the mean temperature of refrigerant style 422b, the mean 
temperature of this refrigerant style 422b is conversely lower than the mean temperature of 
refrigerant style 422c. In this gestalt, the maximum cold field of the refrigerant fluid flow field 
plate 420 agrees with the ****** field of the oxidant fluid flow field plate contiguous to the 
refrigerant fluid flow field plate corresponding to the part of the oxidant style channel 432 in 
nearby [ of the oxidant input 434 ] with which it has the maximum density of oxygen as a field 
(and also in case of the minimum moisture content) substantially. Similarly, the maximum 
****** of the refrigerant fluid flow field plate 420 agrees with the ****** field of the oxidant 



fluid flow field plate contiguous to the refrigerant fluid flow field plate with which it has the least 
concentration of oxygen as a field corresponding to the part of the oxidant styTe^lW 43^ f 
nearby of the oxidant fcp hole 436 ] (and also in case of the highest moi stoe ImTt) 
substantially, or [ that the temperature of the refrigerant which goes into circulation channel 422h 

circula ion channel 422a by refrigerant tap hole 426a preferably ] - or it is equal or I that 
similarly the temperature of the refrigerant which goes into circulation chan^eT^c by 
refrigerant input 422c is higher than the temperature of the refrigerant wScomes o* of 
circulation channel 422b by refrigerant tap hole 426b ] - or it is equal 

In order to pay attention so that a start edge field may not supercool, and to introduce an oxidant 

2dVt H 6 P ° rt ° f ,f Cath ° de by * fr ° m rdation ™* a refrigerant n^put field it ZZtT 
sunt * ^ ^ tem P erature of a ™PP* header or a manifold. ?his kind of 

iSSSr^ C ° ntent l0SS * » ° Xidant ^ * the —on to a 

Drawing s shows the effectiveness on the eel engine performance to which the value of the 
temperature gradient of the refrigerant style of the outlet and vestibule to a cells made to 

rS ^ k ^ " rClated " Settin * - - introductory^ - relative 
humidity -1 00 %: Current density =800 amps/ft2 (air and a fueD Availahilirv -*7°/ *r 

T&eJ Z- ( } 3 refh g erant style installation time - temperature =80 

As shown in drawing 14 , as for a **** eel electrical potential difference, the difference 

£ ? IT 6 " thC refHgerant Style Mature at the discharge tim L a fuel 
,ntr f '•efngerant style temperature (80 degrees) at the installation time to a fuel cd 
increases to increase. Therefore, it is shown that the eel engine performance of drawngH will 
2dZ *tV:f7 e r\ ^ T 63868 3 refrigerant tem P^ture gradient in the^t^anHryle 
utmht * ? ft CUirently Substantiall y P^ed by coincidence in it as a fuel eel ^ 
de^lr Unde / St00d that 14 ls u n0t that by which this Nation * limited to the thing of 
ltht?fT' f COUrSe SinCe , thjS C0ntraCtOr can succeed in deformation of this invention in the 
detnh^ ab h ° ve - mentlon f d tech nique especially, although the application was showed 
described m the concrete element of this invention, and the example list of embodiZm So it 

rate °JZ T °" °l which incorporates these mattenfincluded 7Z P ™l!^ the 
range of this invention so that it may be included by the attached claim 




[Claim(s)] " ~ " — 

rhl S al L r ea f F . U f 1 Cel ^ ssembI y Concerned of Electrochemistry Fuel Cel Stack Which 
SSS S ^i 11 ^ 8 at *f? ° ne Fud Cel Assem °ly A. - at least one fuel cel -It is • 
****** anode layer; of which the fuel style concerned consists including hydrogen includine the 
means for circulating the fuel style into which this was introduced at at IZ ^nffoeTmpu^ 



the inlet port concerned in the anode layer concerned as a 1. anode layer 
This as a Cathode Layer 2. At Least One Oxidant Input, It consists of at least one oxidant tap 
hole and at least one oxidant input concerned including the means for circulating an oxidant style 
to at least one oxidant tap hole concerned. The ****** cathode layer of which the oxidant style 
concerned consists including the water generated by the electrochemical reaction of oxygen and 
this hydrogen, and the oxygen concerned; it reaches. The electrolyte which intervenes between 3 
this anode layer and this cathode layer, ****** which changes by ****** „ even if few - one 
fuel eel; - and - It is the layer for cooling by which contiguity arrangement was carried out to 
the B. this cathode layer. This At least one refrigerant input, at least one refrigerant tap hole And 
the layer for ****** cooling which consists of at least one refrigerant input concerned including 
the means for circulating a refrigerant style to at least one refrigerant tap hole concerned It 
changes by ******. The ****** field and the maximum cold field of this layer for cooling 
where, as for the refrigerant instrument of circulation concerned, this oxidant style has the 
minimum moisture content as a field of this cathode layer agree substantially And force 
circulation of this refrigerant style so that the ****** field where this oxidant style has the 
highest moisture content as a field of this cathode layer, and the maximum ****** of this layer 
for cooling agree substantially. ****** - the electrochemistry fuel eel stack which changes 
including one fuel eel assembly even if few. 

2. Electrochemistry fuel eel stack according to claim 1 this whose electrolyte is ion exchange 
membrane. & 

3. Electrochemistry fuel eel stack according to claim 1 which changes including two or more 
means circulated to one refrigerant tap hole even if this ** cannot be found and this ** does not 
have [ input / of plurality / input / one / refrigerant / refrigerant ]******** and this refrigerant 
instrument of circulation in one to this refrigerant style of two or more of these refrigerant input 

4. It is the electrochemistry fuel eel stack according to claim 3 of which one refrigerant tap hole 
consists including the refrigerant tap hole of ****** plurality where it was made for a refrigerant 
style to circulate from one of these two or more of the refrigerant input to one of two or more of 
the refrigerant tap holes even if there is none of these **. 

5. Even if There is None of These **, One Oxidant Input Changes Including Two or More 
Oxidant Input. This oxidant instrument of circulation changes including two or more means to 
circulate this oxidant style to one oxidant tap hole even if one to this ** of two or more of these 
oxidant input cannot be found. It is the electrochemistry fuel eel stack according to claim 1 of 
which this refrigerant instrument of circulation consists including two or more means to circulate 
this refrigerant style to one refrigerant tap hole even if one to this ** of two or more of these 
refrigerant input cannot be found, by one refrigerant input changing including two or more 
refrigerant input even if this ** cannot be found. 

6. Electrochemistry fuel eel stack according to claim 5 by which central arrangement of one 
refrigerant tap hole is carried out at this cathode layer and this layer for cooling, respectively even 
if one oxidant tap hole and this * * are not, even if this * * cannot be found. 

7. Electrochemistry fuel eel stack according to claim 5 to which one refrigerant tap hole grows 
into including two or more refrigerant tap holes even if this ** cannot be found, and this two or 
more refrigerant instrument of circulation forces circulation of this refrigerant style from one of 
these two or more of the refrigerant input to one of these two or more of the refrigerant tap holes 

8. This oxidant instrument of circulation is an electrochemistry fuel eel stack according to claim ' 
1 which changes including at least one channel formed in this cathode layer in order to force 
circulation of this oxidant style from one oxidant input to this oxidant tap hole, even if there is 



none of these **. 

9. This refrigerant instrument of circulation is an electrochemistry fuel eel stack according to 
claim 8 which changes including at least one channel formed in this layer for cooling in order to 
force circulation of this refrigerant style from this refrigerant input to this refrigerant tap hole. 

10. It is the electrochemistry fuel eel stack according to claim 9 of which one refrigerant style 
channel consists including two or more refrigerant style channels which extend between the 
trailer of the introductory header channel which extends from this refrigerant input, and the 
trailer of the discharge header channel which extends from this refrigerant tap hole'even if this ** 
cannot be found. 

1 1 . The electrochemistry fuel eel stack according to claim 9 to which one refrigerant style 
channel is crossing this cathode layer and this layer for cooling with the gestalt of the pass with 
which plurality wound, respectively even if one oxidant style channel and this ** are not, even if 
this ** cannot be found. 

12. It is the electrochemistry fuel eel stack according to claim 1 1 to which one refrigerant style 
channel extends so that both may agree substantially, and it was made for this oxidant style and 
this refrigerant style to flow to coincidence along with the substantive part of each die length by 
it even if one oxidant style channel and this * * were not, even if this * * cannot be found. 

13. Even if this ** cannot be found, even if one oxidant style channel and this ** are not and one 
refrigerant style channel does not have this **, one refrigerant style channel is the 
electrochemistry fuel eel stack of this oxidant style channel according to claim 1 1 which has 
extended so that it may be serially arranged along with the substantive part of the die length of 
this refrigerant style channel between coordination pass. 

14. The electrochemistry fuel eel stack according to claim 9 of which one refrigerant style 
channel consists including two or more refrigerant style channels by one oxidant style channel 
crossing this cathode layer with the gestalt of the pass with which plurality wound even if this ** 
cannot be found even if this ** cannot be found. 

15. The electrochemistry fuel eel stack according to claim 14 to which these two or more 
refrigerant style channels have extended in juxtaposition substantially. 

16. The electrochemistry fuel eel stack according to claim 15 which has extended in juxtaposition 
between the introductory header channel in which these two or more refrigerant style channels 
extend from this refrigerant input, and the discharge header channel which extends from this 
refrigerant tap hole. • 

17. The electrochemistry fuel eel stack according to claim 9 to which one refrigerant style 
channel is crossing this cathode layer and this layer for cooling with the gestalt of the pass with 
which plurality wound, respectively even if one oxidant style channel and this ** are not, even if 
this ** cannot be found. 

18. It is the electrochemistry fuel eel stack according to claim 17 to which one refrigerant style 
channel extends so that both may agree substantially, and it was made for this oxidant style and 
this refrigerant style to flow to coincidence along with the substantive part of each die length by 
it even if one oxidant style channel and this * * were not, even if this * * cannot be found. 

19. Even if this ** cannot be found, even if one oxidant style channel and this ** are not and one 
refrigerant style channel does not have this **, one refrigerant style channel is the 
electrochemistry fuel eel stack of this oxidant style channel according to claim 18 which has 
extended so that it may be serially arranged along with the substantive part of the die length of 
this refrigerant style channel between coordination pass. 

20. Even if this ** Cannot be Found, even if One Oxidant Input and this ** are not, Central 



Arrangement of the One Refrigerant Input is Carried Out at this Cathode Layer and this Layer for 
Cooling, Respectively. Even if there is none of these **, one oxidant style channel develops 
along with this cathode layer with the gestalt of two or more spiral pass. And the 
electrochemistry fuel eel stack according to claim 9 developed along with this layer for cooling 
with the gestalt of two or more channels which extend in a radial from one central arrangement 
refrigerant input even if one refrigerant style channel does not have this **, even if this ** cannot 
be found. 

21. The electrochemistry fuel eel stack according to claim 9 of which one refrigerant style 
channel consists including two or more refrigerant style channels even if there is none of these 

22. The electrochemistry fuel eel stack according to claim 9 which extends with the gestalt of the 
pass with which one oxidant style channel and refrigerant style channel wound between each 
inlet port and outlet even if there was none of these **. 

23. This Cathode Layer: They are a. Conductivity and Cathode Fluid Flow Field Plate Which Has 
Impermeability of Fluid Substantially. The ****** cathode fluid flow field plate which has one 
oxidant style channel even if this oxidant outlet formed in the front face of this plate that meets 
this electrolyte, and this ** are not; it reaches. Between a b. this cathode fluid flow field plate and 
this electrolyte The electrochemistry fuel eel stack according to claim 8 which is the sheet of the 
intervening conductive porosity material and grows into the field where this meets this 
electrolyte including the ****** conductivity porosity material sheet which has the electrolysis 
catalyst of the amount of specification which carried out deposition. 

24. This layer for cooling: Electrochemistry fuel eel stack according to claim 23 which changes 
including the ****** refrigerant fluid flow field plate which has one refrigerant style channel 
even if there are not this refrigerant input that is c. conductivity and the refrigerant fluid flow 
field plate which has the impermeability of a fluid substantially, and was formed in this this 
refrigerant tap hole, and this * * . 

25. This cooling layer is an electrochemistry fuel eel stack according to claim 24 which changed 
including a means to form a seal, between this refrigerant fluid flow field plate and this cathode 
fluid flow field plate further, and has forbidden that this refrigerant style should escape by the 
perimeter environment of a stack in the condition that the stack was assembled by it. 

26. this Cathode Layer: a. Conductivity and Cathode Division-Plate; Which Has Impermeability 
of Fluid Substantially - and -- It is Sheet of Conductive Porosity Material Which Intervenes 
between B. this Cathode Division Plate and this Electrolyte. This oxidant input formed in the 
sheet surface which has the electrolysis catalyst of the amount of specification which carried out 
deposition to the sheet surface to which this meets this electrolyte, and meets this cathode 
division plate, The electrochemistry fuel eel stack according to claim 8 which changes including 
the sheet of the ****** conductivity porosity material which has one oxidant style channel even 
if there are not this oxidant tap hole and this **. 

27. The electrochemistry fuel eel stack according to claim 1 of which this cathode layer consists 
including the sheet of porous material, and this oxidant instrument of circulation consists 
including the clearance between these porous material sheets. 

28. The electrochemistry fuel eel stack according to claim 27 this whose porous material sheet is 
a conductive thing. 

29. The electrochemistry fuel eel stack according to claim 28 this whose porous material sheet is 
carbon fiber paper. 

30. As at Least One Fuel Cel Assembly Concerned of Electrochemistry Fuel Cel Stack Which 



Changes Including at Least One Fuel Cel Assembly this: A. - at least one fuel eel -- it is • 
****** anode layer; including the means for circulating the fuel style into which this was 
introduced at at least one fuel input and the inlet port concerned in the anode layer concerned as a 
1. anode layer 

This as a Cathode Layer 2. At Least One Oxidant Input, It consists of at least one oxidant tap 
hole and at least one oxidant input concerned including the means for circulating an oxidant style 
to at least one oxidant tap hole concerned. The ****** cathode layer of which the oxidant style 
concerned consists including oxygen; it reaches. The electrolyte which intervenes between 3 this 
anode layer and this cathode layer, ****** which changes by ****** - even if few - one fuel 
eel; - and - It is the layer for cooling arranged near the B. this cathode layer. This At least one 
refrigerant input, at least one refrigerant tap hole, And the layer for ****** cooling which 
consists of at least one refrigerant input concerned including the means for circulating a 
refrigerant style to at least one refrigerant tap hole concerned, It changes by****** The****** 
field and the maximum cold field of this layer for cooling where, as for the refrigerant instrument 
of circulation concerned, this oxidant style has the maximum density of oxygen as a field of this 
cathode layer agree substantially. And force circulation of this refrigerant style so that the ****** 
field where this oxidant style has the least concentration of oxygen as a field of this cathode 
layer, and the maximum ****** 0 f this layer for cooling agree substantially. ****** .. the 
electrochemistry fuel eel stack which changes including I fuel eel assemblies even if few 
31 The electrochemistry fuel eel stack according to claim 30 this whose electrolyte is ion 
exchange membrane. 

32. Cany Out Fuel Cel Assembly, at Least One Concerned of the Electrochemistry Fuel Cel 
Stacks Which Change Including at Least One Fuel Cel Assembly - this: A. - at least one fuel cel 
- it is : 1st electrode layer [ of ****** ]; including the means for circulating the 1st reactant style 
into which this was introduced at at least one 1st reactant input and the inlet port concerned in the 
1st electrode layer concerned as the 1 . 1st electrode layer 

This as a 2nd Electrode Layer 2. At Least One 2nd Reactant Input, It consists of at least one 2nd 
reactant tap hole and at least one 2nd reactant input concerned including the means for 
circulating the 2nd reactant style to at least one 2nd reactant tap hole concerned The 2nd 
electrode layer of ****** of which the 2nd reactant style concerned consists including the water 
generated by the electrochemical reaction of this 1st reactant and this 2nd reactanf it reaches 
, **??!£ e WhiGh intervenes between the 3. this 1st electrode layer and this 2nd electrode 
, w ^ ch Ganges by ****** - even if few - one fuel cel; - and - It is the layer for 

cooling arranged near the B. this 2nd electrode layer. This At least one refrigerant input, at least 
one refrigerant tap hole, And the layer for ****** cooling which consists of at least one 
refrigerant mput concerned including the means for circulating a refrigerant style to at least one 
refrigerant tap hole concerned, It changes by ******. The ****** field and the maximum cold 
field of this layer for cooling where, as for the refrigerant instrument of circulation concerned 
this reactant style has the minimum moisture content as a field of this 2nd reactant layer agree' 
substantially. And force circulation of this refrigerant style so that the ****** fidd where this 
2nd reactant style has the highest moisture content as a field of this 2nd electrode layer and the 
maximum ****** of this layer for cooling agree substantially. ****** - the electrochemistry 
tuel cel stack which changes including one fuel cel assembly even if few. 

33. The electrochemistry fuel cel stack according to claim 32 this whose electrolyte is ion 
exchange membrane. 

34. The electrochemistry fuel cel stack according to claim 32 which this 1st electrode layer is a 



Cooling of which this Consists as an KSri ™ ? ^' Be Layer for 

Input and Refngeran, Tap Hole I^mSSSS^SL ^ ™ ^ 
maximum cold field of this laver for r™u nn , u ?u- urmer ' ims • lhe ****** field and the 
content as a fteid of £ S* ^ -"f 

inpnt and this rcftigerant tap hole ' 1 refh 8 eram refrigerant 

least concentration of oxveen as a fiHrt of th/TIi ! ^ , here tlus oxldant style has the 

input and this refrigerant tap hole f ] refrl * erant between this refrigerant 



[Translation done.] 



